Rearrangement of chromatin structure induced by increasing ionic strength and temperature.
Native rat liver chromatin fragments exposed to 600 mM NaCl at 37 degrees C for 45 min exhibit substantial modification of their original (approximately 200 base pairs) repeating subunit structure: a new repeat of 140 base pairs, superimposed on a high background, is observed after micrococcal nuclease digestion. The same material appears, in the electron microscope, as clusters of tightly packed beads connected by stretches of 'free' DNA. These modifications are not observed when the native chromatin is incubated at 37 degrees C at NaCl concentrations up to 400 mM. When native rat liver chromatin depleted of histone H1 by tRNA extraction is exposed to ionic strengths up to 600 mM NaCl at 4 degrees C, almost no modifications of the original native repeating structure are observed. However, when the incubation is carried out at 37 degrees C in 150, 300 or 400 mM NaCl, rearrangements of the native structure occur as indicated by micrococcal nuclease digestion and electron microscopic studies. Incubation of H1-depleted chromatin at 600 mM NaCl for 45 min at 37 degrees C induces, as for the native chromatin, a complete rearrangement characterized by the appearance of a 140-base-pair repeat superimposed on a high background upon digestion by micrococcal nuclease. It is suggested that these rearrangements are mediated by hydrophobic interactions between the histone cores and are prevented at ionic strengths lower than 500 mM by the presence of histone H1.